, the mechanisms used in orientation are still a subject of controversy (Klingler, 1965; Green, 1966; Croll, 1967a) . Evidence has been reported to support hypotheses of orientation through orthokinesis (Rode, 1962; Croll, 1966) , klinokineses (F. G. W. Jones, 1960; Croll, 1965) , klinotaxes (Klingler, 1963; Green, 1966) and tropotaxes (Croll, 1967a) . Most of these reports suggest that sampling of the environment is achieved by comparison of stimuli during movement, and often through a comparison at the extremes of lateral undulation. Sampling has also been described for those nematodes that raise their anterior ends and swing from side to side (T. P. Jones, 1966; Green, 1966) . The problem of bilateral symmetry in the morphological and functional organisation of nematode receptors, and the very slight variation perceived in this way have been discussed (Croll, 1967a) . Little attention has been paid to the inherent patterns of movement in the nematodes, and the relevance of this to the orientation process. Model systems of orientation mechanism have usually assumed that the 'typical' nematode moves in a straight forward direction. Klingler, (1963); Croll, (1965); Green, (1966) and Dean, (1967) are some of the authors that have published tracks or paths of individual nematodes. An analysis of these tracks shows pronounced asymmetry in the nematodes investigated (Meloidogyne incognita and Heterodera rostochiensis). This paper describes the basic asymmetry of some nematodes, and the influence of some selected environmental stimuli on the asymmetry of movement patterns.
The relative percentage asymmetry of lateral undulation may be expressed as:
where A is the greatest number of lateral waves (either left or right), a is the smaller, and the number of straight waves. These assessments are made by joining the peaks of each wave in a track, and expressing the direction of each in relation to the preceding wave.
A.rymmetry in nenzatode movement
To measure the asymmetry in the movement patterns of nematodes, under uniform conditions, nematodes were placed in tap water, 1 cm deep, at 16.5°C, under uniform light conditions. All undulations of 50 individuals of each species were observed for 2 min each, and the relative asymmetry calculated. The nematodes used were: Panagrellus redivivus adults, Trichonema sp. L3, Ditylenchu.r dip.raci L4. D. destructor and Aphelenchoide.r compo.rticola.
The relative percentage asymmetry under these conditions was very pronounced in P. redivivu_r (30%), slight in Aphelenchoide.r composticola (4%) while the other forms progressed in almost straight lines. These data are summarised in Table I.   TABLE I Relative percentage asymmetry in nematode movement
The in flrrence of temperature on the asymmetry of P. redivivus Because of the possible significance of environmental stimuli on movement patterns, and therefore orientation, the asymmetry of P. redivivus was measured at temperatures from 10° to 30°. Prior to counting, batches of 50 individuals were stored for 3 hr at each temperature.
The data indicated that the percentage asymmetry of P. redivivus was greatest at 16.5°C (Fig. 1) , the acclimatization temperature for cultures (Croll, 1967b) .
The vertical and horizontal movement of Panagrellus redivivus
On observing the movement of P. redivivus in water, distinct movement patterns were distinguished.
The two most frequent patterns were: 1) a horizontal series of circles of diameter about 2-10 times the length of the worm, caused by a persistent unilateral bias. (2) Periods of horizontal circling alternated with a
